Abstract Sexual debut experience may influence HIV/sexual risks among men who have sex with men (MSM). We assessed associations between age of sexual debut and sex of debut partner with recent (past-3-month) sexual/HIV/syphilis risks among 3588 community-based Chinese MSM. Sexual debut with women was associated with more recent (condomless) insertive anal sex with men, more recent (condomless) vaginal sex, and more lifetime female partners. Sexual debut with men was associated with more recent (condomless) receptive anal sex with men and more lifetime male partners. All associations were strongest among those having first sex B18 years in both groups. Earlier sexual debut was associated with higher HIV/syphilis risk; HIV risk was higher with first sex with a man, but syphilis was higher with first sex with a woman. Earlier age of sexual debut is associated with greater HIV/ syphilis and sexual risks, but MSM risk differs with first sex with women versus men.
Introduction
Despite the national efforts in scaling up prevention interventions, men who have sex with men (MSM) in China continue to represent the most affected population by HIV [1, 2] . While HIV epidemics have stabilized or declined among other high-risk populations (e.g., female sex workers, people who inject drugs), HIV prevalence among Chinese MSM had increased from 0.9% in 2003 to 7.7% in 2014 [3] . In 2014, MSM accounted for 25.8% of the newly diagnosed HIV cases in China [3] . Personal, social, and structural barriers have resulted in the underrepresentation of Chinese MSM in HIV testing, post-diagnosis linkage-to-care, and treatment initiation/retention [4, 5] , which limits the success of ''test-and-treat'' and ''treatment as prevention'' strategies to tackle the HIV epidemic among this high-risk subgroup [6] .
Most Chinese MSM do not disclose their sexual identity to their family members, relatives and friend as a result of homosexuality-related stigma [7, 8] . Chinese men are also influenced by the traditional norms and cultural pressure to marry a woman (all ''women/woman'' in this paper are referred to cisgender women/woman unless specified), not only to carry their family line, but also to avoid bringing shame or disappointment to their parents by remaining single [9] [10] [11] . Therefore, practice of bisexual behaviors is common among Chinese MSM as well as in other culturally conservative Asian countries [12] . A recent meta-& Sten H. Vermund sten.vermund@vanderbilt.edu analysis showed that 31.2% of the 28,739 MSM in China had ever had sex with a woman [13] . Men who have sex with men and women (MSMW) are less likely to be infected with HIV than MSM-only (MSMO), probably because MSMW are more likely to practice insertive anal (with a man) and virginal intercourse with a woman, which is associated with lower HIV risk compared to receptive anal intercourse with a man [12, [14] [15] [16] . On the other hand, MSMW are shown not to use condom consistently with female sexual partners [17] , which may bridge HIV/STIs to their average-risk female sexual partners [18] . The first sexual experience is an important part of one's life and human development [19] . Partner characteristics and age at sexual debut may influence future mental/sexual health and set risky behavior patterns [20] . Studies show that MSM who have sexual debut at a younger age are more likely to sell sex for money/drugs, have more sexual partners, practice condomless sex and encounter psychological/emotional problems [19, 21] . Another study also shows that MSM who have their first sex with an older partner may be at elevated risk of HIV and STIs [22] . In the context of sexual debut and bisexual behavior among MSM, it is likely that some men have their sexual debuts with women, but later initiate sex with men; some men continue bisexual behaviors with varying gender-specific frequencies. These MSM subgroups may carry different sociodemographic and sexual risk profiles that should be understood for designing specific HIV risk reduction strategies.
We have not identified any study that has assessed the influence of sex of first partner and age of sexual debut on subsequent sexual behaviors and HIV risk among MSM, despite its important implications for targeting prevention interventions. In a community-based sample of MSM in Beijing, China, we compared the sociodemographic and behavioral characteristics by sex of first partner, assessed the associations of sex of first partner with subsequent sexual/HIV/syphilis risk, examining whether associations are modified by their age of sexual debut.
Methods

Study Design and Population
We used the baseline data among a convenient sample of MSM from a randomized controlled trial: Multi-component HIV Intervention Packages for Chinese MSM-Test, Link and Care (China-MP3 trial; ClinicalTrials.gov Identifier: NCT01904877). Details of the parent trial design and study setting are described elsewhere [23, 24] . In short, we recruited 3760 self-reported HIV-uninfected or status unknown men between March 2013 and March 2014 via short message services, gay website-based advertisement, peer referral, outreach to gay-frequented venues and recruitment during their visit at our participating HIV hospitals/clinics. Men who self-reported to be (1) C18 years old, (2) having anal sex with men or transgender women in the past 12 months, (3) currently living in Beijing and not planning to leave in the next 12 months, and (4) willing/able to provide written informed consent, were eligible for study participation. The institutional review boards of Vanderbilt University and the National Center for AIDS/STD Control and Prevention of the China Center for Disease Control and Prevention reviewed and approved the study protocol.
Data Collection
A face-to-face questionnaire interview was administered by trained medical staff to survey: (1) sociodemographic information, including age, age of sexual debut, ethnicity, current marital status, education, employment, monthly income, health insurance, perception of HIV risk (self-report perception of ''likely/very likely'' or ''low/no'' risk to contract HIV), venues of seeking male sexual partners, household registration status (Hukou), years of living in Beijing, residence of origin, and HIV testing history; (2) high-risk behaviors, including recent (in the past 3 months pre-survey) hazardous alcohol drinking (assessed with Alcohol Use Disorder Identification Test-Consumption, AUDIT-C, score ranges between 0 and 12, with a score C4 indicating hazardous alcohol drinking) [25] , recent binge drinking (having 6 or more standard drinks on one occasion) [25] , recent illicit drug use (self-report intake of methamphetamine, MDMA, rush, magu, ketamine, cannabis/marijuana, cocaine, opium, or heroin, morphine), recent pattern/frequency of insertive/ receptive anal sex with men, recent anal sex with HIV-infected men, recent sex with male commercial sex workers, recent pattern/frequency of vaginal sex with women (all ''women/woman'' in the analyses were confined to cisgender women/woman), year of sexual activity, and lifetime number of male/female sexual partners. We also tested participants for rapid HIV and syphilis tests after the questionnaire survey. For those with positive HIV or syphilis rapid test results, a 5-ml blood specimen was drawn for further laboratory screening and confirmatory tests. Each participant was provided pre-test and post-test counselling and compensated 50 Yuan (&US$8.) for transportation costs. Detailed measures of the variables and laboratory techniques are documented elsewhere [23, 24, 26] .
Statistical Analysis
We used median with interquartile range (IQR; for continuous measures) and frequency distribution with percentage (for categorical measures) to describe the To assess the association between sex of first partner and sexual risk among the participants, we first used a Chi square test to compare the high-risk behaviors (categorical variables) between those having sexual debut with a man versus with a woman. We further used separate multivariable ordinal logistic regression to assess the association between sex of first partner and the likelihood of attaining a higher frequency category of selected risky sexual behaviors (continuous variables). We categorized these continuous variables into quartiles, and merged adjacent categories for some variables when necessary to avoid sparse data. These risky behaviors include: (1) total number of lifetime male sexual partners (1-4, 5-9, 10-19, C20), (2) total number of receptive anal sex with men in the past 3 months (0, 1, 2, C3), (3) total number of condomless receptive anal sex with men in the past 3 months (0, 1, 2, C3), (4) total number of insertive anal sex with men in the past 3 months (0, 1-2, 3-4, C5), (5) total number of condomless insertive anal sex with men in the past 3 months (0, 1, 2, C3), (6) total number of lifetime female sexual partners (0, 1, C2), (7) total number of vaginal sex with women in the past 3 months (0,1-2, C3), and (8) total number of condomless vaginal sex with women in the past 3 months (0,1-2, C3). We adjusted each model for age, education, perception of HIV risk, sex-finding venue, residence of origin, and migration status. The proportional odds assumption was tested and fulfilled for each of the multivariable models. We stratified the analyses to assess if their sexual risk may vary by age of sexual debut (B18, 19-22 and C23 years).
Last, we used logit models and applied restricted cubic splines with four knots to model the non-linear relationship between age of sexual debut (B16, 17, 18, 19, 20, 21, 22, 23, 24 and C25) and the predicted probability of being HIV or syphilis infection, by sex of first partner, adjusting for age, education, perception of HIV risk, sex-finding venue, residence of origin and migration status. All youth with sexual debut B16 years (cumulative %: 3.7%) were merged into a B16 year category; similarly, persons with sexual debuts at any age C25 years (cumulative %: 4.8%) were merged, to avoid sparse data. Data analyses were conducted using Stata 12.0 TM (StataCorp LP, College Station, Texas, USA).
Results
Population Characteristics
Among the 3760 recruited participants, 172 men were excluded due to duplicate participation (126), confirmed prior HIV infection (30) , no blood specimen collected (5), non-MSM (5), invalid identification numbers (4), and lack Thirty percent of our participants reported ever engaging in bisexual behavior, and 29.6% had their first sex with a woman. Compared to MSM who had their sexual debut with a man, MSM who had sexual debut with a woman were significantly (p \ 0.05) more likely to be older, older at age of sexual debut, currently married, having education below college, not current students, self-perceiving low/no HIV risk, not health-insured, finding sex via non-Internet venues, migrants, having residence of origin in township/ village areas, living in Beijing for a longer duration, and syphilis-infected ( Table 1) . Figure 1a shows a non-linear relationship between the age of sexual debut and the predicted probability of being diagnosed positive with HIV, stratified by sex of first partner. The probability of HIV infection was slightly higher among men having sexual debut with a man than those with a woman across all ages of sexual debut. The older the age of sexual debut, the lower the probability of HIV infection, with this association being even more dramatic when age of sexual debut was [22 years.
Predictors of Having Sexual Debut with a Woman
Predicted Probability of HIV and Syphilis
In contrast, the predicted probability of being diagnosed positive with syphilis was higher among men having sexual debut with a woman than those with a man (Fig. 1b) . A stronger negative relationship between the probability of syphilis and age of sexual debut B22 years was seen among both groups, with a nadir of risk noted at sexual debut at age 22 years, but then there was a gradual increase in risk with later year of sexual debut.
Discussion
We found that men having sexual debut with a woman were more likely to predominantly practice an insertive anal role, have more lifetime female sex partners, have more recent condomless insertive anal sex with men, and have more recent condomless vaginal sex with women. Conversely, men having their first sex with a man were more likely to take a receptive anal role, report more lifetime male sex partners, and have had more recent condomless receptive anal sex with a man. Regardless of sex of first partner, we also found that earlier age of sexual debut was associated with an increased likelihood of having more frequent condomless sex, having more lifetime sexual partners and being infected with HIV or syphilis. Our observation of the associations between earlier age of sexual debut and later risky sexual behaviors are consistent with other studies among both MSM and general populations [19, 21, 27, 28] .
A person's first sexual intercourse experience may have possible effects on sexual attitude, belief, subsequent sexual preference, development and adjustment [29] . The selflabeling and anal sex role preference is an important identity among both MSM and MSMW; early patterns and preferences may be influenced by early partner characteristics (e.g., first sexual encounter with a male or a female), and be associated with psychosexual preferences of specific male-to-male anal sex roles, influencing different HIV/STI risk exposures (e.g., receptive anal sex riskier than AUDIT-C alcohol use disorders identification test * Sample size reduces to 3397 due to 191 participants self-reported no anal sex with men in the past 3 months
Having 6 or more standard drinks on one occasion; a standard drink is defined as any drink that contains about 10 grams of pure alcohol [50 ml of spirits; or 40 ml (one small cup) of rice wine; or one can of beer; or 140 ml (one cup
insertive) [30] [31] [32] . Complex prospective studies of youth and young adults would be needed to assess whether the sex of the first partner has a predisposing influence on subsequent sexual positioning and practice preference, or in turn, whether this choice merely reflects these early preferences without influencing them. Qualitative assessments would be essential components of such studies, and even then a ''chicken and egg'' element would be hard to tease out.
In this study, 39.6% of our Beijing MSM reported ever having sex with a woman, higher than the findings from recent meta-analyses among both Chinese MSM (31.2%) and Asian MSM (32.8%) [12, 13] . Studies in the U.S. also reported high prevalence of bisexuality, particularly among black MSM [33, 34] . As the capital of China, Beijing attracts migrants, including MSM, for better employment opportunity and living condition [35] . Previous studies have shown a higher marriage rate among migrant MSM Odds ratios represent the odds of attaining a higher category of the specific high-risk behavior outcome; p for trend denotes the trend of attaining higher frequency category of the specific high-risk behaviors across increased order of age groups a Category (number of lifetime male sexual partners): 1-4, 5-9, 10-19, C20 than local MSM [11, 36] , explaining why higher prevalence of bisexual behaviors is seen in our study, as well as other Beijing studies (45.6-46.2%) [25, 37, 38] . We found that a high proportion of Chinese MSM had their sexual debuts with women (29.6%), while Mao et al. reported this at 41.3% [39] . Among this subgroup, 37% eventually married a woman (compared to 6.0% among men who had their sexual debuts with men; p \ 0.001), and 87% were migrants. In western countries, the prevalence of MSM marrying a woman is lower than in China, below 6% [40] [41] [42] . This might due to the existence of more open social/family norms and cultural acceptability towards homosexuality. In China, as in other culturally conservative countries, MSM may experience family/social isolation once they are discovered to be homosexual, especially MSM originated from rural/village areas [11] . These geographical and cultural constructs may influence some MSM to use marriage as a disguise [9] . These men may endure pressures of gay-related stigma, fear of sexual orientation disclosure, as well as carrying a heavy responsibility to support their families [16] . These pressures may partially explain our finding of a higher likelihood of hazardous or binge drinking problems among this subgroup [43] . Older MSM were more likely to have sexual debut with a woman, perhaps reflecting the birth cohort effect that those were born before the mid-1970s in China who were exposed to more conservative cultural values. Initiating sex with a man was a stronger past taboo than it is at present. Similar to our findings, a 7-city Chinese study conducted from 2008 to 2009 suggested that older MSM were more likely to be married and to practice condomless vaginal intercourse [44] . It is a challenging, high priority public health intervention to help married MSM who do not use condoms with their wives to use condoms, both with their typically clandestine male partners and with their wives [11] .
Men having their sexual debut with a man were more likely to practice condomless receptive or condomless receptive intercourse with men and also to have more male sexual partners. These biologically and epidemiologically established high risk behaviors are suggested to be associated with increased risk of HIV, supporting our findings that men who had their first sex with a man showing higher predicted probability of HIV, confirmed with our sero-diagnostics. In contrast, men having their first sex with a woman presents higher predicted probability of syphilis across all ages of sexual debut. Compared to MSM having first sex with a man, these subgroups were more likely to seek sex via non-Internet venues and have increased recent or lifetime female sex partners, which might include syphilis-at-risk female sex workers, increasing their exposure to contract syphilis through unprotected virginal sex [24, 45, 46] . Strengths of our study include the exploration of the association of sex of first partner on sexual and HIV/ syphilis risk among a large community-based sample of Chinese MSM, and the application of rigorous multivariable modeling as well as restricted cubic spline methods. We think that recall of the sex of a first lifetime sexual partner and age of sexual debut are less biases than for less memorable life experiences. Limitations include our lack of an Audio Computer-Assisted Self-Interview which might have reduced social desirability bias in our sensitive questions regarding sexual and substance use behaviors. Second, the study was conducted among a convenient sample of Beijing MSM and the findings may have limited generalizability to other settings. Third, the cross-sectional nature of the study may not infer causality. Finally, we were limited in assessing detailed partner characteristics at sexual debut and possible intermediate psychological constructs that may further elucidate the mechanism underlying the observed associations. Bisexual behavior is common among Chinese MSM, exacerbating the spread of HIV to lower-risk persons. The sex of one's first partner and the exact age of sexual debut may both play a role in shaping subsequent risky sexual behaviors among Chinese MSM. Patterns differed for HIV versus syphilis risk, reminding us that risk assessments for one STI is not necessarily a strong surrogate for another. Further exploration of the social, psychological, and behavioral contexts of early sexual experiences and latter STI risks can help design of targeted risk reduction programs among Chinese MSM.
